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VmLT 6 ^FM#U7t 0 KKBOSitmt' 5 %«70ml£iitiTL*:fL ^^tr45^W«#L 

tb'Jf At«^iL/co tW1^5^1iKftiK*f, y ;vv;v^.^-9->l0ml 

>T~JI|M&»U 3, 5-y'7x-;V7x;iWfD>| (4>W#C) 7.0g (^78%) 

zntz 0 

[0 0 4 8] 

1=rj&tf!ll iM&m (A-l) ) 

t^PH^B l.Og^ 7^-;V^n>^0.2g CSOTfcJifcttSD ^ rF7 + X (f'J7x-;V 
**7-ry) ^7>7A (0) O.lg (m^k^±m) *A*U ^-^H2M^m^ h v 
7jt}#$t4ml£:DME 7ml (Mm-fb^ttSO corl^mWflOX-. 90t^lOB#HMk3giJlE Lfc 

Ki5fc?#-U f£j&L:fco HKM*7A7n7f^77^CJ;oTllU 0.72g<7) 
S-fe»*#^a o«FD-MS (7^f-;VKf^V-7*y3V7^/;^^bJV) Srite 
L/ct^^, C48H 3 2N 2 = 6 3 6 KML. m/ z = 6 3 6 <D\^~ ^ i>mhfifz<DX, £ 
tl*ik&m (A-l) tmMLtz (W73%) o 
[0 0 4 9] 

M«i2 {it&m (A-i o) ) <D&m 

tpmfaB .0g, ^m^f-C .45g, Tf7^f7; ( h 'J 7x-H77-f y) ^"7y'7A 
( 0 ) 0. lg (SMftitif) 3r AtU \Z 2mM~t V V •> A7K?#m4ml i: D ME 7ml ( 
ifftfttl) (DM^mfcZlJUz., 90°C^10Bf FbWdM»ilL/Co 

KifeitU ^Lt^o $ bltZ^tiZUyAfv-? V ?y7<i -CioTlIU 0.82g<D 
afe^-^^#7Co ^OFD-MS £M5eL7t £ Ceo RUo N 2 = 7 8 8 I'M U m/ 

z - 7 8 9 (D\£-^i)mhfitz<DX\ ZtiZitte® (A-10) tffifeLtz (JR^67%) 

O 

[0 0 5 0] 

Mi3 Ufc^% (A-l 9) ) <n&& 

*P^#B .0g, 4W£A .48g, y-Yv^Ts (h'j7x-W7;7^7) rt~7*JV& 
(0) O.lg (m^b^ttM) £AtU fCp 2M»^ b V •>A7K?#*4mli:DME7ml ( 

fcffiW-L, &ML1zo S?>M*it*5Ai'n7h^97'f-i:J:9 , C»»U 0.71gO 
6fe*Nc=M#;fco i©FD-MS ^ifJ5eL/St ^5. C 6 oH39N 3 = 8 0 1 fcifctU m/ 
z = 8 0 2<D^~^±mhfitz(DX^ z\tL*lk^m (A-l 9) kmfcLtz (JR^57%) 

o 

[0 0 5 1 ] 

-£j£0O4 (-fh^-t/ (B-l 0) ) <7)^J& 

1 'J f ;V©HoP 7 7 7, 3 l: 3 NSil40mlXy ? 2 , 4-y7*n ; E7" , J > 17 g (T 
;v K V -7 f-tt^) £ A*U i Cliift h V # A 5. 1 g (%i-%MW&t9k) £30ml<^M7jc 

izmrn L-fz^cD *mT u z <n'i& i B#p H m# l 
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>XK, 3«Hb# 'J ^AlOOg *3(Xtal«>iW*fc*»Lfcfc<0**TU 
3 B#|Hl*#Lfco _ , 

3g<7) l , 3 — yyn * — 4 - 3 - y & > 4r#fco 
d^d*>^8.0gfc«fra#c .Og, fb7^ (b'j7x-;KtX7r/) /^S^A 
( 0 ) 0 75g (^fbMl) fcAtU * t £ 2 MRI^ h 'J * A 7 Xv#«ral fc DME ( V 
* 64ml (PM^i^) <0«#»i£*in*^ 90t^lOB#Win&£ifeLtf:o 

t><09.5gfc+ WfrA 12. lg, ff?^^ (H;7x^W7^» /^v^A 
(0) 0.9g (SfftMS) &AtU *-£K2M#Bfe?- h V >7 A7K«42ml t DME80ml 

fcifei£U ftjftbfco ?P)i:^**7A^ov>^77^i:£otftSU 6.9g<7)fi 
M*^#/:= iOFD-MS fcillljfeLfcfc i*. C60H40N2 = 7 8 8 CWU m/ z 
= 7 8 9eotf-*j&*#fc*L*:^"t\ itLt^W (B-10) fcRIJEU^ (W44%) „ 
[0 0 5 2 ] 

2 5mmX 7 5mmX 0. 7 mmff <7) I TOllSI#^"7XilH;;7nt;V7 

>u3->nti-cja#jfe«5ii-* 5#ro?rfco;fc8L uvty>W3 05-11^49^0 

^$*LTV»Sfi|<OM±i-lliriBaWmS«r«^ * *> fcLTJftffl 0 nmOTsBill^nvT 
->JH (JBJLT rCuPclJ fcB&SE-TSo ) fcJfcJRLfco i«Cu P cllt iEiLftAi 
hLTM1-^o CuPcWMtn, CK&BUifclRJ* 3 0 nitiOTsE4, 4' - 

^ [N _ (1-^7^^) -N-7x^jV7?y] e7x-fl/i (mr u-npdm 

a - NPDl«Wti« a - NPDH±C1)| 3 0 nmOliE^ (A- 1) 
-;r/}>i:U>n (2-7x^;vifV^>) Ir (JBHTTlr ( p p y ) 3 J B&sB 

■r*o ) fcaarabfco sots* K*5*t& i r (ppy) j«i5ii%ku, £o 

JjfUi, ai^Ltllt^ u©l±Cl)f 1 0 nmCOTfS (1, 1' -H^7^_;V 
) _ 4 ].) (2-^f^-8-^r7'J77-h) T^-^A (&T\ IB 

Al aMJ fcHi&IB-r^o ) tMLfco ^BAl qMtiiE?LP*Mi: LT«fgi-^o $ 
fe^iOllUiHHJ|E4 0 nmCOTia8 - Ku^rv^y V >07^^-7^ (JslT, 

ta i qmj tn&BB-rso ) ^^mufco i qmnm^&xmtLxmm-t&o z 

<7A£ 1 5 0 nmWg^ClfLfco i^)Al/L i FiiPtfet LTfiK 0 -Oi 7 l~ L 

;offCOV»t, amia&fcfrfcofcfc^^ mffi 5 . 7 V, WifcWftO. 2 6mA 
/cm 2 ic-C, 9 c d/m 2 0#fe^7ciWbti., fegMSIte (0. 32, 0. 

6 1), H^l»«3 8.7 c d/At?*ofc, r<7)t?l:W#«5 0 0 0 c d 

/m 2 K-C5£S«f£&l&$^ #K2 5 0 0 c d/m 2 f -C'#M-r^BfK« 6 2 2^BIt?*o 

5feLfcfc£%, a«^5 o owatf;tt^ +^*3&*#flE**-r4«»fe****» 

[0 0 5 3 ] 
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CuPc 01 — NPD 




[0 0 5 4] 

»^IJ 2-4 (»E L I m&^Jt) 

mMmiK&^X, ^ifco*^ h#f4t ttMtl (A-l) fcft&T, si^ism 

Ltz 0 

[0 0 5 5] 

itmm i ~~ 4 («e l st^fi^ : ntfefBfc) 
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1 3 ] 




(H-2) (H-3) (H-4) 



[0 0 5 6] 
[3c 1] 



^ 1 







m 

(V) 


(mA/cm 2 ) 


SIS 

(cd/m 2 ) 


(cd/A) 


(x,y) 


^(^FpD 

5000(cd/m 2 ) 


rSt ?& ii VI 

as * * IB 
mm 




A-1 


5.7 


0.26 


99 


38.7 


(0.32,0.61) 


622 


500*1 




A-10 


5.4 


0.26 


104 


39.4 


(0.32,0.61) 


858 


500© 


mmm3 


A-19 


5.3 


0.25 


102 


40.4 


(0.32,0.61) 


792 


500® 


mmm* 


B-IO 


5.6 


0.23 


98 


43.1 


(0.32,0.61) 


907 


500 m 


tttt«i 


CBP 


5.4 


0.31 


101 


32.6 


(0.32,0.61) 


405 


4 




H-2 


5.4 


0.32 


103 


32.2 


(0.32,0.61) 


357 


160 


Jttt«3 


H-3 


5.6 


0.30 


99 


33.0 


(0.32,0.61) 


429 


200 


tttt«4 


H-4 


5.5 


0.30 


104 


35.1 


(0.33,0.61) 


430 


| 400 



[0 0 5 7] 

mmm 5 («e l^^ssl : 

^EifrWl Hjfcl©*^hMi:Lt^ll (A-1) fcft*.T±8B'ffr£* ( 

B-lO^fflv^) , !9 ^^tt^JPttittK-'^ h t L"C I r (p p y) 3fcftx.T 
TIBtT^ (2-^>yfx^^f'Jy» 7^f JVT^ft-f'f 'Jv^A (Ir (bt 

P ) 2 (acac) ) zm^tzzt&ft\±mM<Dijmx^mELm : ?'*i / fMLtz 0 

* ifl)*f^V^T, aW*ttSft*fffco7fci:£* % mil 7. 4 V, tlfS2. 3 mA/ 
cm 2 i:T, fflEl 0 0c d/m 2 ©*^*****?*^ (0. 66, 0. 

3 2), ^imm$A. 3 c d/A-e&ofco CO^«-WI)tfJK5 0 0 c d/m 

2 KT5g*iMKtt$^ SH2 5 0 C d/m 2 $-C«1-^BfP^ii 1 7 4 2 BSWCfcofco 
tiRtt Lt, 1 0 5*Cm*#5#Ki3^-CiimU »M«^^F^^i'J^t 
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[0 0 5 8] 
[4b 1 4 ] 



2 

lr(btp) 2 (acac) 

[0 0 5 9] 

**«5i:jJV>T, ft^JfO** (B- 1 0) \zft*.X±EA\&to 

(A-19) ^ffiV^^tmi^WMiELii 1 ^!^ ^Jfe«5fcra»tC 

[0 0 6 0] 

itWtm 5 (tiELti 1 ^! : *fel&3fe) 

h^sk^t, Lrft&m (B-i o) i-ftx.-ctsnfrfrto 

(CBP) *fflv^it^{ira«W^ri£-e*«iEL^*^SiL, *EJfcfll5i:ra#fcW 

Wi5°6~7 (tiELiWl:«*) 

&fififfll5 tCjS^-C. &%m<D*X}>WftbLX4\l&m (B-10) £ft*.T\ ft2&~ifi 
(H-3) , (H-4) ^fflV^cC fc^iira««*MiE Lf^^: 

[0 0 6 1 ] 
[*2] 



^ 2 





§£0tm<D 


% 

EE 
(V) 


(mA/cm 2 ) 


mm 

(cd/m 2 ) 


»* 

(cd/A) 


&mmm 

(x,y) 


#*<n#iin) 

500(cd/m 2 ) 


mm) 




B-10 


7.4 


2.3 


100 


4.3 


(0.66,0.32) 


1742 


500 IE 




A-19 


7.0 


1.7 


101 


6.0 


(0.66,0.32) 


1160 


500® 




CBP 


7.3 


4.3 


98 


2.3 


(0.65,0.33) 


451 


2 




H-3 


7.3 


3.5 


103 


2.9 


(0.66,0.32) 


769 


180 




H-4 


7.2 


3.0 


100 


3.3 


(0.66,0.32) 


842 


340 



2 \z.-*mm<Dik&ty)*m^tz^m.v Lama* mmx-mm^^mm 

[m*±<7)^J^"BI«] 
[0 0 6 2 ] 

MlMtfc^^ «5£ (i) ^SE£^Mt^tJ^&£M^v 
njv^^^y^tm Ltptti^So 
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